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New Faets Uncovered on 
Animal Protein Values 


by O. H. M. Wilder, American Meat Institute Foundation 


HERE are many things to be con- 

sidered if we cover the whole list of 
the latest research and developments 
in the animal protein field. Research in 
nutrition has made some remarkable 
additions to our knowledge of what 
animals need for good health and thrift, 
but no sooner do we use some of the 
newer developments that increase the 
rate of growth and production of farm 
animals than we hear of one or the 
other disease making alarming head- 
way that threatens to cancel the nu- 
tritional advantages. Nevertheless, | 
am happy to be able to report to you 
that positive gains have been made. 

During the past year, we have had 
examples of what can. happen when 
disease breaks out. The rapid spread of 
anthrax through some of the midwest- 
ern states had a far-reaching effect on 
the use of animal proteins and bone 
meal because the mode of entry of the 
anthrax into this country appeared to 
be in some contaminated bone meal that 
was imported from abroad. There was 
never any indication that domestically 
produced materials were in any way in- 
volved except as they had been mixed 
with some of the contaminated ma- 
terials. 

It is not minimizing the importance 
of nutrition research to say that new 
discoveries are of things that have al- 
ways existed. So have principles of 
gravity, light, and every other physical, 
chemical, and biological force, always 
existed. Our present day civilization 
has been largely brought about by men 
who have discovered and demonstrated 
the laws of nature, permitting mankind 
to harness them in his service. 

The unidentified chick growth factors 
that are currently being studied by 
workers at Beltsville, the University of 


Maryland, Cornell university, and other 
places, are factors that have always 
existed in animal proteins and have 
been responsible, among other things, 
for the performance that we have had 
over the years from meat scrap and 
tankage. The new factor appears to be 
important for chick growth—important 
enough to stimulate some workers to 
try to isolate it. The next step then 
would be to produce the factor syn- 
thetically or to make low-cost concen- 
trates of it. It no doubt will take its 
place eventually in the family of vi- 
tamins and may be available in pure or 
concentrated form for use in the for- 
tification of feeds. But every vitamin 
or other growth factor that is added 
to a feed in pure or concentrated form 
adds to the cost of that feed; and, in 
the end, it will only be used if it is eco- 
nomical to do so. 

Animal protei an advantage 
in containing quite an array of 
factors, including vitamin 
jacin, and the’ newer unidentified fac- 
tor in combination with other nutrients 
at a price that is not high when we con- 
sider all of the nutrients that they sup- 
ply. 

It has been known for a long time 
that small amounts of certain fatty 
acids were necessary in the diet of 
poultry and swine but these acids 
seemed to be needed in only extremely 
small amounts. From time to time, re- 
ports have been published indicating 
that higher levels of fat were beneficial 
in a ration but the data have been very 
conflicting due to different types of 
rations used, amounts of fat added, and 
the kind of response looked for. The 
cost of the fat has usually been higher 
than the price of the feed so tallows 
and greases have not been used in 


feeds to any large extent, although 
some types of dog food have contained 
added fat for several years. Whatever 
the effect of fat or fatty acids in nu- 
trition, it is significant that meat scrap 
and tankage contain fat and will supply 
enough of this element for an animal’s 
needs. 

One of the uses of fat in a chick 
diet is to counteract an inhibitory chick 
growth factor found in some samples 
of alfalfa meal. The alfalfa is such 
an excellent source of nutrients that 
it will continue to be used, but a cer- 
tain percentage of alfalfa meals seem 
to contain this factor that tends to in- 
hibit chick growth. There has been 
some evidence that the culprit is a sa- 
ponin, which may be counteracted by 
feeding cholesterol, or better yet by 
cholesterol and fat in combination. Cho- 
lesterol is too expensive to use as such, 
and might not be desirable anyhow, 
but fats contain cholesterol, as do meat 
scrap, tankage and blood meal. The 
feeding of these products will help 
counteract the alfalfa chick growth in- 
hibitor. 

Meat scrap has been found to contain 
from 200 to 400 milligrams cholesterol 
per pound, and blood meal contains 
from 3 to 6 times as much (about 1240 
mg. per pound). — 

Table 1 shows some data that were 
obtained in our laboratory when a sam- 
ple of alfalfa meal was fed at a 15 
per cent level. This probably represents 
an extreme case in that it was the 
poorest sample of alfalfa meal that we 
have encountered. Mortality ran very 
high—so high that growth data were of 
no significance. It is important to note, 
however, that mortality was reduced 
when cholesterol or material contain- 
ing cholesterol. were fed along with fat. 


TABLE 1 

Chick Feeding Tests—High Alfalfa Rations 

Supplement Mortality Yo 
None (15% alfalfa ration)? 69 
Biz + antibiotic 56 
8% Meat and bone scrap 50 
0.4% Cholesterol 6 
4.0% Lard 50 
Lard + cholesterol 12 


Lard + meat and bone scrap 12 
Lard + 2% blood meal 0 
4Basal ration for cholesterol studies was com- 
posed of grd. yellow corn 49.3, dehydrated alfalfa 
meal 15, soybean o'l meal 26.0, corn gluten meal 
5.0, limestone 2.0, steamed bone meal 2.0, iodized 
salt 0.5, vitamin A & D oil 0.2, plus manganese 
and B-vitamin supplement. 


Table 2 shows data that are typical of 
that usually obtained when the high 
alfalfa ration is fed to chicks. In these 
three different chick tests three differ- 
ent samples of alfalfa meal were used, 
and the results show different responses 
to cholesterol in the different tests. In 
the C-18 test cholesterol gave a marked 
growth response while in the C-24 test 
cholesterol alone was without signifi- 
cant effect. Cholesterol plus lard gave 
a significant response in the C-23 test 
but failed in C-24. The only’ supple- 
ment that was consistent in giving a 
growth response was the meat and 
bone scrap. From these results, it 
would appear that the safest and best 
way to counteract the alfalfa growth 
inhibitor is by using meat and bone 
scrap rather than cholesterol. It may 
happen that other factors found in the 
meat and bone scrap are of value in ad- 
dition to the cholesterol and fat for 
counteracting this alfalfa growth in- 
hibitor. 


TABLE 2 
Chick Feeding Tests—High Alfalfa Rations 
Feed 
Ration Supplement 8 week wt. efficiency 
grams feed/gain 
c-18 
None (15% alfalfa control) 816 2.60 
0.3% Cholesterol 932 2.74 
4.0% Blood Meal 988 2.65 
8.0% Meat & bone scrap 981 2.80 
8.0% Meat & bone scrap 
+ 0.3% cholesterol 992 2.59 
C-23 
None (15% alfalfa control) 823 2.73 
8% Meat & bone scrap 892 2.67 
te cholesterol + 2% lard 899 2.60 
+24 
None (15% alfalfa control) ot 2.75 
8% Meat & bone scrap 1014 2.38 
8Y, Meat & bone scrap 
+ 0.4% cholesterol 968 2.67 
0.4 cholesterol 921 2.64 
0.4% cholesterol + 2% lard 917 3.00 
3.0% blood meal 905 2.76 
3.0% blood meal + lard 946 2.56 
3.0% blood meal +- cholesterol 913 2.69 
3.0% blood meal +- cholesterol a8 


+ lard 


It is also possible that some of the 
variation in response obtained from 
feeding animal protein may sometimes 
be due to variations in the amount of 
the alfalfa factor present, since those 
alfalfa samples containing little or 
none of the inhibitory factor will act 
differently from those that contain 
larger amounts. 

Poultry rations do not usually con- 
tain such large amounts of alfalfa meal 
as was fed here—the usual amounts 
being around 5 per cent or less, and at 


this level will not show such marked 
growth inhibition as the 15 per cent 
level; but, even at 5 per cent, if a 
sample is encountered such as was 
used in the test shown in Table No. 1, 
poor results would be obtained unless 
something is used to counteract it. An 
adequate level of meat and bone scrap 
will do much to iron out those varia- 
tions due to the alfalfa meals. 

The unidentified, vitamin-like factors 
and the fat in meat scrap and tankage 
are things that add to the feeding value 
of the animal proteins and are normally 
present in all samples. There are other 
quality factors that are important and 
can be controlled to a certain extent by 
the producer. 

When we speak of quality in these 
products, we think of the nutritive 
value, but in the feed trade much em- 
phasis is put on color, odor and texture, 
and uniformity of protein content be- 
cause it is from these characteristics 
that we get our first impression of any 
one sample. Some of these characteris- 
tics are interrelated. The color varies 
with the fat content and a low-fat ma- 
terial will not present the rancidity 
problem that might be found in high- 
fat materials, so the odor may thus be 
indirectly related to the color through 
the fat. The temperature reached dur- 
ing the rendering and drying process 
influences color and odor also, but any 
temperature reached in normal render- 
ing operations that does not harm the 
fat will not harm the protein material. 

Texture is important to the feed 
manufacturer but it is easily controlled 
if close attention is given to the grind- 
ing operation. ; 

Uniformity of protein content is hard 
to achieve by some plants where raw 
materials vary and blending facilities 
are not available. It would be a boon to 
many feed manufacturers if a method 
could be devised for blending meat scrap 
so that a carload, or a truckload of uni- 
form protein content could be assured. 
Chemical analyses by the laboratory 
cost money and some people feel that 
blending of large quantities will be less 
expensive than analyses of a large num- 
ber of smaller lots. 

We occasionally find a sample of meat 
scrap or tankage that has turned ran- 
cid, as is evidenced by an odor that is 


readily detectable by some people. 
There are two types of rancidity—oxi- 
dative and hydrolytic. We think we can 
control oxidative rancidity but the hy- 
drolytie type, with consequent acid for- 
mation, can only be regulated by control 
of raw materials going into the cookers. 
Enzymatic action starts in animal tis- 
sues as soon as the animal is dead, and 
continues until sufficient heat has been 
applied to inactivate the enzymes. This 
enzymatic action results in the hydro- 
lytic splitting of fats with the forma- 
tion of fatty acids. It is one of nature’s 
ways of disposing of dead animals. Re- 
frigeration slows enzyme action, and 
heat stops it. The only way for a ren- 
derer to control it is to process the 
materials as soon as possible after the 
death of the animal, and keep the tis- 
sues cold until they are processed, 

Oxidative rancidity is the type that 
develops after the products are ren- 
dered, and it is this type that we can 
control by the use of antioxidants. Tests 
are still in progress in our laboratory. 
At this stage they look promising for 
the use of BHA (butylated hydroxyani- 
sole) in stabilizing both rendered fat 
and residual fat in press cake. This 
may be important if tallows and greases 
are stored for a considerable period of 
time before they are sold, and it should 
be of value in preventing rancidity de- 
velopment in meat scrap and tankage. 
It is usually believed that meat scrap 
and tankage do not stay in storage 
long enough to go rancid, but there are 
some samples that turn rather rapidly 
and are easily detectable by people with 
a sensitive nose. 

BHA is an antioxidant that has the 
property of “carry-through”’—when in- 
corporated into a fat it is not readily de- 
stroyed by heat but will protect the 
baked goods in which it is used, such as 
crackers, pie doughs, ete. Since it 
worked so well in edible lard, it seemed 
reasonable to suppose that it might also 
be of value in stabilizing the fat in meat 
scrap. Our preliminary trials have in- 
dicated that BHA used at a level of 0.01 
per cent of the estimated amount of fat 
in the melter will protect against oxi- 
dative rancidity and do it at a cost low 
enough to be attractive. 

In practice, the simplest and most 
effective way to use the antioxidant is 


to add it to the raw materials when the 
cooker is charged, so that it may be in 
contact with the fat all through the 
cooking and drying period and thus be- 
come intimately mixed with the fat. 
The mixing is important, as it must be 
thoroughly mixed with the fat to be 
effective. By adding the antioxidant be- 
fore cooking starts, it has a chance to 
become thoroughly mixed with all of the 
fat, including the fat left in the press 
cake. It thus protects the meat scrap 
from becoming rancid—or rather the 
residual fat in the meat scrap. Whether 
or not antioxidants would be of value 
in plants that solvent extract, I do not 
yet know. 

One of the interesting developments 
that has come about because of current 
price relationships in some areas of the 
country is the feeding of animal pro- 
teins to cattle. There have been times 
before when it was economical to feed 
meat scrap or dry-rendered tankage to 
cattle, and the “all purpose supplement” 
containing animal protein, developed by 
the late Paul Gerlaugh at the Ohio Ex- 
periment Station, gave good results 
when fed to cattle. Several cattle feed- 
ers are now using animal proteins in 
cattle supplements and one of them has 
told me that his steers have averaged 
2.96 lbs. gain per day over a 91-day pe- 
riod when fed a supplement containing 
15 per cent animal protein. 

It is always interesting to speculate 
on the possible uses for certain waste 
materials and to try to find profitable 
ways to use them. The poultry broiler 
business has grown so large in the past 
few years that there are immense quan- 
tities of feathers to be disposed of along 
with other offal at the slaughtering 
plants. Since feathers are high in pro- 
tein, they are of interest in this dis- 
cussion as a possible constituent of 
feeds. 

The Western Regional Research Lab- 
oratory at Albany, Calif., has developed 
a method for processing feathers that 
produces a product promising as a feed- 
stuff. The processed feathers are not a 
complete protein, in that they do not 
contain enough of all the essential am- 
ino acids to support good growth, but 
they do apparently supply enough of 

something that makes chicks grow 
faster when they are used in the right 
combinations with other feeds. To get 


the most good out of feathers we must 
use them along with other protein feeds 
that supply an abundance of lysine and 
tryptophan. One of the best combina- 
tions that I have found to date is a soy- 
bean oil meal—blood meal — feather 
meal mixture. The blood meal supplies 
lysine and tryptophan and the feather 
meal supplies isoleucine that is de- 
ficient in the blood meal. Results shown 
in Table 3 are typical of what we get 
when chicks are fed feather meal or a 
feather-blood meal combination along 
with a corn-soybean oil meal basal diet. 

The 14 per cent soybean oil meal ra- 
tion is a low-protein diet to which the 
supplements were added, replacing corn. 
Additions of feather meal raised the 
protein level of the ration, and at the 
same time gave an increased weight 
gain and improved feed efficiency. 
Feather meal and blood meal used in 
approximately equal proportions give 
growth responses that are quite satis- 
factory and in some cases have been al- 
most as good as the response obtained 
from meat scrap. Feather meal is not 
equal to meat scrap in feeding value, 
however, and the two do not seem to 
complement each other when used to- 
gether. Our results to date have in- 
dicated that feather meal and meat 
scrap should not be used together. Each 
shows up to best advantage when it 
is used separately as a supplement in 
poultry feeds. 


TABLE 3 

Chick Feeding Tests—Feather Meal 

“ Feed 
Ration 8 week wt. efficiency 

grams feed/gain 
C-22 

25% soybean oll meal (control) 852 2.80 
14% soybean oil meal (control)? 732 3.77 
14% soybean oil meal + 3% 

feather meal 795 3.20 
14% soybean oil meal + 6% 

feather meal 819 2.94 
14%, soybean oil meal + 3% 

feather meal 
14% soybean oil meal -+- 3% 

blood meal 915 2.66 


tLow-protein rations: grd. yellow corn 71.3, de- 
hydrated alfalfa meal 5.0, corn gluten meal 5.0, 
soybean oil meal 14.0, limestone 2,0, steamed bone 
meal 2.0, iodized salt 0.5, vitamin A & D oil 0.2, 
plus manganese sulfate and B-vitamins mixture. 
Supplements were added to replace corn. 


Other materials beside the chicken 
feathers may eventually find a use in 
feeds—even chicken manure, which con- 
tains a fairly high level of vitamin B». 
Such materials, though, are not a 
proper ingredient of meat scrap or 
tankage and when used, the feeder or 


feed manufacturer must know exactly 


what he is getting and he must know 
how to use it to get results. 


We come now to the outlook for ani- 
mal proteins, based on recent research 
and nutritional developments. Good 
grade meat scrap and tankage should 
continue in demand because they supply, 
along with the protein and minerals, 
other factors that help balance up the 
common feedstuffs to make a good ra- 
tion. They supply vitamin By. They 
also supply vitamin-like factors that 
are still unidentified. They are of use 
in counteracting the alfalfa  chick- 
growth inhibitor, thus allowing an- 
other commonly used feedstuff to exert 
only its good properties. This latter 
quality of the animal proteins may be 
one of the important attributes of meat 
scrap, tankage, and blood meal in chick 
growing rations. The fats in meat scrap 
and tankage may be more important 


than has been generally considered in 
the past. Certainly, they help maintain 
the fat level in feeds at the amounts 
required by feed laws in some states. 
The fats may be of even greater im- 
portance in supplying nutritional fac- 
tors that aid in giving more rapid 
growth and better carcass finish. 

The quality of the products must be 
maintained, not only nutritional quality 
but appearance as well. Color, odor and 
texture are important and uniformity 
in these factors is just as desirable as 
uniformity in nutritional quality. 

As we learn more about the nutri- 
tional requirements of animals and 
birds, feeders are becoming more qual- 
ity conscious in their selection of feed- 
stuffs. By maintaining quality at a high 
level the industry can go a long way 
toward getting a greater usage of its 
products in animal and poultry feeds. 


